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(54) TlUe: METHOD FOR CORRECTING MASK PATTERN 



(54)fBW©«|l;: VXi»/<5t — >«iE^a 




(57) Abstract: A method for correcting a mask pattern in 
which a micro level difference occurring after line width 
correction of the pattern can be eliminated easily. The 
method for correcting a mask pattern comprises a step for 
determining the difference between the oversized figure of 
a pattern including comers and a temporary region formed 
by shifting a pattern edge, a step for extracting an edge (an 
edge for specifying a region), in the difference, not touching a 
figure subjected to a line width correction, a step for forming 
a rectangle having the edge for specifying a region as one 
side, and a step for removing the rectangle from the difference 
to obtain a pattern for filling the micro level difference. 

(57) /<4'->a)«*a«iE«i=^i:4«/jxss*. 
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'7 7.i^^<i^-ymjE:^m 

a-efe*). J^:<^t^;i^Tl.^So ±ie©^i|'iiggli©-'p©^#t;iii 

cl;-3«:. I ©9 0° :3 -:^-^^bTg^^^«JaTMJE» a . b *^^^r^ 
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^ L fc <9 . Wt^-^H \zmry- ^ ^N- ^ - y TPi^t^ ©MiE^N' - y l^fdOi-^ 
< > ^:^i5'C/N'^~y*ffiH"r'Sjfe86®'r-i5i'|nj^l^F^-^fiai^^ 



2 



PCT/JP2003/012493 

WO 2004/031857 

— ;^^ffl^^T^T;^■S ^ i*^^* ^^^^ 

i^LmO'^^ 1 ® - y m 2 cD:;^i«i tiECh' 2 © /n- - y ^^mm®^ ^ « 
- ;g;g:L.Tm:r'53-:^-^^tr-=;'Xi?A^-y®fiiE:&?£-^$)oT. mflBH 1 

©.N-^-yoffiam 1 ©^InI5w3^tJ^5X-s^- yx y iPo-'o-^^^ n-i—<D^ 

^ - y X i^Mi;:. wil3S i ©^n' ^ - y ©^$i^iiBn $ -fr § m i ® MjE^n* ^ - 
j^;^^ § x=g i . milfl^ 2 © ^ - y © flias 2 ©:^iPl t«t>' 5 .n- ^ - y x 
i; ©—PT' n - :h - ©^ffiflC & ^ ^ HtliBm i ©/n' - y x y i/* 1" « B 2 
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. mllfim 1 <Dj<idf-v i^m%^%2 0^^<i'-v^^^-^fz.m^^^-Xi^'^^-Kmf^ 
*i«t-«X®T'2feoT. fliami ©|iiE»i:HfIiam2 ©MiE«© 

::^i!fe§MjE«<?:. fiias 1 ©^N'^-y©fr^ll3 ©:SriBi-v.©^i!i*3()^-gcL>. 
y^)-OHfIlfi:^§ L^tJ -5 T2b ^liiEaimllBm 2 ©^N'iJ^ - y ©^IS^ 4 ©:&lRj-^©^ 

iftM^^-Sc-r^cfc-pj^x HfrifiM?^^^A*rsxigi. HiriBiii©/N':^~yxyi/- 

*ff^ll3 ©:;5■IRIK:H^flB:^§^^^^^T'^feS^iiEa■^?V^f^ii[I$-^^:> mriB:^^v^ti 

•5 T? S MIES T' ^ii $ -ii: mi ^ © Hillfim 1 © iJ' - X .y V/' faT ^ 1 © IS 

« x^i. iiiiaii 2 ©^N-iJ^ - y X y >>*^ttfieii 4 <D-^u^m^±% 

•fr^HU^©HiflBm2 O^N°j57-yx y i>'PHltc:m2 ©fg^IM^j^^-rsXfli:. 
TO^-^HtrlBmi 0i5^IMi:HiflB^2©^gfIM*B^^L. 

y ^ f^jSc-r « xig i . miB^^fflje) m - y ©ik^^• ~ y x e^* h m.^ 

Jfix ■^^^z.mi^W. 1 ©liiE/N°i57'-y©/N-i57-yx V t.'m^%2 

0miE^'^^-y(D/^^-yx y c; ^ l t . ^IJ^Jg^ffl x y i; ^ Ji6 m -s Xig 
<i:. H?flBfI^}g^fflxy5;*frlBMi^l§^fflxy5;tc:Mfi5S::*nRlt::. *^o^3sB^ 
66 ii^ffl ^ - y © l^HH i;: Ip] :?)^ ^ t misB::^ ^ vni -3 § MlEfiT- ¥1f ^ib 
$ -fr. friBA ^ 1.^5 -3 1? afe S «iE*•^¥^f ^16 $ -fr § h3^© tllBtlJ^m^ffl x y 

1 a>mjEy<^-y^m^m2(DmjE^^^'-y^mmm i ©^^'^-y<i:H^^Iall2 © 

/N- - y K:iij!ra-r « x^ i ^ 5 c i: ^4^^ «h -r o 
±ia©:*:^BJ©-=^x>?^N-:^^-y|ijE^'^tt. Hi[IBM?^^SS;^"r-SX 
HiIIBII 1 *?J;t>V*;fc«H9iail2 ©-/N-^>-y©;*'-^N'--9--f X^^:J;^5^f^ 
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o 

s 1 <^^^^^m^i^fzmil^0-'^^<k^m$^m2<DmIMco>x. y v<D^-hmt^'m 

mfie«lT^©^Sa° li. 9 OSar<l 8 OTj^^^nS, 

nma' '^^i^'tm'r^n-"i--^^ts-r7.^j<^^ya>miEj5m-c^^'z. 13 

tan 1 ©^^•^S? — y©H?riail 1 0:35^1^1 tsiMO^S/N-rJ^ — yx y 5^0— oTSfe^ n— :h 
-®l*HBJl^::fe^m 1 ©/N'^-yx y >>-^. btHBH 1 ©^iRltiiSa^cj:^ 3 ©:^^IrI&;: 

m 1 (DmiEm.-^mmm^'^. Hfriam i ©MiEfiTW^i&^-fr ^Hif#©B?rtaH 

1 ©^N-iJ'-yxy i^felti. f^tam ©/N-iS^-y©i^ijrg^Jiljn$-fr§||i ©:ffiiE/>r 
^_y^j;^;^-^^-[-g^^ HiflBll2 ©^N°i?'-y©Hifieig2 ©^iRltdjSO'-S/N'i^- 

yx y i^©-o-en-:^-©l*Iili^c:$>^9, HtftfiBl ©^N'rJ^-yx y i^i^:^^^ 

2 - y X y c^-^^ |5sam 2 ©:S-|^Iii:SS5S:|g 4 ©i&l^iwS 2 ©MiE*-??^ 
^f^l^I$■ti:. HtriBll2 ©MiEaT¥m^ii[l$-li-'Stfr^©^|Bll2 ©/>°:5^-yx y 
i^'Falt-. H5tail2 ©/N°iJ^-y©|^iIi^fiSn$ii:^H2 ©liiE>^°^^^-y^^tfiJc^-S 
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xm t . mmm l cdMIE^n* ^~y<Dj'^^-yj:y^:yt mrlflS 2 CDMiE^N' - y CD 
^^^l?ab§li]E«J^TTfe«9N — i^©ft*^9 0 " Tf&<^£D||;6M 5 0" -a" m 

-t^TMt,^ friem oltlE^N'^-yo/N'^-vx y e^it?il2lg2 o^iE^N'tJ^- 
tWrn^fflx y i/'t^gl^-rSja^:. ^iB^WJM^fflXy i/'<t. frlBiE^?l^l*|Xy 

-y^mrlBH 1 ©^^•^^^-y^:H^flall2 ©/N'iJ^-ytniijto-r-sx^i^^^^ci 

*?J;J>V^^cti^lBB2 ©|fjE/N-iS^-y^Ty^'>--9-'f X-r-S* 
«:fe> H^f§Blll©MiE-'^•:5^~yi:^^fiBll20MJE^^•^->'©lfiEfi 

*/c. ^l3:^tt^«-5©lijE«tt. MflHl ©ajES^;feJ*H&IBII 

2 ©lfiE»©«5 •&ir^"rn*^©«A?fiE«Tfe-S, 
^^^Cs HiflBHIfm©ftSar'' tt. 9 0^ar<l 8 Q-^W^-^H^. 

*/c> J:IB©164j^3t^-r'SfcS6. *^?9©vxi?^N-i^-yijtiE:?5'?£tt,. Hi 

(D-jj'^izmi:^ i ©/^•^s'-y^. 112 ©i^ri^i^i^af -5112 ©/N-jj^-yjij^m^o 

IfiHl ©>'N':5^-y©Bifiail 1 ©:5riRjtC5£2>*S/N-:$^-yx y i/-©— 3— :^ 

6 
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miEm&Lmhio. -'m<Dn:^<Q 0° -^mi^cDni)^^'' + 90" T?afe-s$i^}i^ 

:^ - y ia^^ § J; -5 -ft^^ ^ <!: . SfJiem 1 ® - y X iP < 

m$miE^< - y 0 /N- ^ - y X y *^ ^ . HirlSiE:;^^ coia i fi « § StrlBiElS-J^-h 

m-r^jimitt^ friBH 1 0^N'i5^~y©:t-/>f--9--f x\ic^^vft>H^^ 

^fz. ^jitc^. giiBiE:^?^^ff^^«Xjg©^tc. mie^iiE^N-^^- y^ry 

^fz. _hlBO@e!j^ii^'rS:fe86s :^:fgB^0•7^«.^?-'^•^57~y|fiE^i£«. Hi 
<D^m>z.mry^^W> 1 ©/n'^J^ — y 112 2 ©^s-^-y^^trv 

:^i?A:?-y©liiE:a'?£T'$>r?T. H5IBII1 o^N'iJ^-yofllflBI^ 1 0:?5-|^t;:Mc)^* 
-S/N'^-yx y v?0— :)Tafe*9. ^IBH 2 O/N'rJ^- y{B!lf^:2fe'S|| l (D^^^ — yx 

- y © sen MIES fifflBH 1 ©:^lRlcSii[JS:|| 3 ©^l^ti¥?f^lft 

H?fKTO^i!i$-itSml^©BfflB#lSf^©f^CBJrtB|g 1 ©x^^-y©^*!^ 

mm ^-^^ miE^^^ - y *#^-r s xm t . ttfiaiiiE/N° - y ©^n- - y x y i^- 

ii-^h. Brians ©:^iRiJc:M2>*««:A:MiE«i; ^^v^^i^ol^ 1 ©nl^^Jg^fflx y 
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giMLT. '^7.^^^if-y<Dmmis.^^'mmit^^zt-i)<^%^tis.^, 

m 3 Ji^N° ^ - y ©^ipSliiE^t::^ ^ W^^^*^•rIiIT * o 
Igl4 tt^^•i5'->'©JlSlps^iiE^^::^b-s^/J^^^^^•rMIT'fes. 
EI 5 A cfe EI 5 B \t^^m^ J; ch'^^gg ©ll2i?^B 5 t;: ^ ^ v x /n- - y 



8 



wo 2004/031857 




'CT/JP2003/012493 



Igll 1 A-iai 1 Clt:^m^^CDmmmm3i::m^Tyi.i/y^^f^ymjE:^mci>X 

Ell 3 A-m 3 ci,t:i:mmco>mmj^mAfi;im^-^:^^^^^-ymiE-:^m<Dx 

Ml 4 A-Ml 4 Ctt;*:^Eg©||iim^4 Jz:^§-^Xi?/N°iJ'~yMiE:S-^©X 

Ml 5 A-Mi 5 B},t^mmc[>mmmm5^zm^'?:!^^^<^-ym2E^ma>x 
mi 6 A-Mi 6 cit:^m^M(Dmmmm5izm^'^:^^^^^-y^jE:^mc[>x 

9 
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i^':g®TPIii^Min(edge) i^-To 
(HJSme 1 ) 

me A©/^•^5^ — y P 1 «H 2 ilsj^tl 13 5" 
(Da-t— (%-Z!m^nfi^^) *#<^. 13 5° ©n-:?- — ©MMoMiE^N':?' 
-yCK C 2 ©MiE»;&^S(/U::M5S:-S ^oi^-S, 

cfc*). K T2*^J^^$n-So Hie BKI^fi^i'-^N'-f-'f Xi. MSG 

^ m^mtbi^^m^^^-y^wm-r^. 

mz. Ml Biz^T^^lfZ^ ^r53-Pd©x y >>-;()^t). H 6 At^^-TliiE^N'r^^- 
yCK C 2 ®/N"i5^-yx y ^^Pd®S^JlI©x y 5;^ 
^^t-'So CtLtdck^x ^^Pd©x y e;©-5 M7 B{Z±m'^^'tx y e 

^iZ. mi C^^^J^'oiZ^ I§17 BTttm$n/£x y 5; e x y i/' e 

1 0 



wo 2004/031857 



'CT/JP2003/012493 



d (0 7 A#M) i^^^-frfc*)®*^^. ^ji^tSMR (gi7 c#M) ^m^-r-s 

1 tnmz. 9 0° ©n-:^— (jtLTffl^n:fegP^) 9 0 " ©a— ^-0 

Wffl!I©^iiE/^•^-y C 1 . C 2 ©|fiE»*^lHr'»j2:M3S:-5 ^©i-rSo 

#:^Max(bias)5feHi-;f — ^N'— -y--^ :^*:r-So J^K:. 121 8 C ii:^"^ J; "3 :^^n'^ — 

y i/* © -7 h ©mm A tL#;i T % J; i/^o 

M9 ac^-^J; t::. m^'^-^-^-^^—'^'i x-^ntc^^^ — y M8 

i^tc:. III9 B j;:^-rcf;-3 jz:. ^^Pd©x e^'^^^t?. HI 8 Aji^-rifiE^N-^ — 
yCK c 2 ©-/N-^J^-yx y ^^3'Pd©«^}II©x y c;^ 

i^t;:. III9 C^Z^-t^^lZ^ 119 BT?ffiai$tLyiX y i>'e^. Xyi^etziMfi 
:^ri^^3:. *^o^:^Pd©F*iMJ-lRl:;&^'5:;5-|Hl{CMax(bias);^'lt5/7 h j>7 

1 1 
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^©^. HI 0 jc^-Tcfedf-. mmniE^^oy^^-y (iii8A#M) tmii^p 
d (119 A#M) t^^i?^fth(Di)^ib. ^mmmn (gi9c#)i) 

^mmwm-ri itmm^'^jEi^^^^. - y © rj - :h - -z! miE^-^ m iz 

. ^Haj^B-^ttHIS <^:I5|^^::/^•^^^-y©:3-:^-;6^*2 2 5 *" Tafe^9. 18 0° 
^^;iTV^So C©^^. 13 5° 0 3--^--©i*Hl!lic:MjE>'N*^ — y*^5^BK$tL 

*mfe?^MC*>n^T*>. 3~-^'-©MM©ltiE^N'^-y C 1. C20MjEMtt 
Slr-'JClM^S ^©<i:"rs, HI 1 Atd^fck-? J^:. /n'^-^P 3 ©a-:f— 
8 0° ^M;iTV^'Sit-^. x^-y©:a-:^- (}tLT'H^n/i:gp^) T♦^iJE^^•^S7 

HI 1 A}z::g^'rKliaJD^a36iitrCtts *-r> mi l BK::g^'rcfc-5{c:x «$36< 
Max (bias) OT©iai!$>-QTs M'^©I*I^*^*9 0° i3 1 5° T'fe-SXyi/'e 1 

Ml 1 CiZ^^^-olZ^ m 1 1 B-??ifitB$n:/tx V e 1 ffli-r-S 
iE:^?l^*?^^-r^o c:©<!b^. lfiE/N°:J^-yrHl©tHlgPDJ:j::iE:i5-?^^ieS:r"So 
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'<ki^. m 1 2 Aiz^-r^dfz. m 1 1 ci^mjk^nfzjE-jjMcon^tmts.'o . 

^iZ^ mi 2 BIZ^TJ^vK:^ Xyi^e 1 (Hi 1 B#M) iriyi^e 2 (H 
1 2 A#M) ^riE:^?^ (HI 1 C#M) ®-ia<!:Tffl*tL^$I^T^a«)jii;^ 

^<i^~y<Dn—ir—^^ir, MIS A<D^-<^ — y? 4 «H4 iisii^t;: 1 3 5 © 
ri— ^--^^^^ 13 5° ©a--^- (j«l-^H*nfc§P:^) 0^M^MiE/N°^- 

C j!jD $ n t> © T o 

HI z Aiz^ir^^? ^m^^\u *-r. Ml 3 Bui^-Tcfc^tii. ^-^m^xi 

bias)JJiT©jaT$>oT. M^©l*lft*^9 0 " 2 2 5 ' •??ifeSx y iV? e 1 ^Jft 
^tc:^ MIS cinL^ir^olz.^ mi 3 Bi?MtB$tL;fex yi? e l jSi-TS 

'^iz^ mi A Aiz^ir^oiz^ mi 3 c-nj^m^nfz]E^mzmt^^^'^ci>m 

M 1 4 B Jr:5s:t'cfc-3 x y C/' e 1 i x y i;^ e 2 * 2)11 ft ^^^^O 

1 3 
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1215 A©K:^-yp 5. P6ii. mmt^mmi)wnTit^<. nmf^Wimi)m 
T0X y i? e 1 ^jsm-r^o ziDxmxmm^ti^mwLoaL yi?e i^^ mi 5 

mi 5 B ilLwii' r> fZ^ Ml 5 Al?|fiaj^n/£X y e 1^. Xy2^e 

— Ml 5 Ciz^TJ^^^^ ^mWiEmoy^^'-yj^'yi^t^nx^ M^it}< 

e 2 EI 1 5 C ^±11-^:^ -To 
i^t^:. M 1 5 DKLmtJ:. diZ^ mi 5 Cxm^H^ntcX. y e 2^^ -?-©x y 
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i?!,Z.MLxm iRl tc: . iE^^° ^ y C 0 1*1 ffij IpO 3t>^ -3 35^ IRJ tilMax (b i as) 

o 

^fetc. mi 6 Atc^tj;-5 5J:x ¥^mm^R i tmmti^R2<Dmt^i3^^ (a 
^KL. mi 6 Biz^-r^oic. mmmrnR i tmmvimR 2 coand^^a c 

o cnCci; hi 1 6 C J; d Kls ^BcoWlE'''^^ — y C r *^f#e>n-So 

Jhia CD J^B © ^ X /N- r?' - y MiE:^^ ck n ^^l- » <S 

M^i^. =i-i"-<Dpimt^mcr)m:^izmiE^'ii^-y^7kmLx. ^^^-ycowi 

- y ©liiE^^T d C i t> RJtg-?? o 

© V ;^ /N- ^ - y MiE:5"5* J:: J; i±\ ^<^-y(D mmWlEmz ^is^m. 
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0 If iE/^• - * f^^ -r S i . 

Mt3ll2®^l^t3Sji[;Sll4©:^ri^K:^2®MjEM7?W^i&$-ii-. l?ftBII 
2 ©liiEMT'¥m^S!l$-ti:^HU^0HiIlfim2 0>N'iS^-yx y i/Telt^. 15130 2 © 

H^IBH 1 ©/N'i5' - y (hmilBII 2 o/N- - y ^'^:b-frfcMJ^^*S:^ LT^:^ 

mj^^-fwr^x^M-efeoT. Hffiaig i ©MiE«itfiie0 2 ©Mjemo-^ -^©a 
§i.^:^i?2fe«liiE»i. HiflBSi ©-'^'^s^-y©mlfill3 ©:?^iRi-«o^i!jM;(>^— ife 
*^omria:^§ ir^ -5 t*«) -sifjESiH^IB^ 2 ©/N'iS^ - y ©H5I3II 4 ©:3&iRi-s 
©#i!i«*^-iicf §cfc>5^;:. mllfill?^^^:^^§xfli:. 

fflBH 1 ©/N'iS^-yx y '>*^mriBll3 ©:;^IRI^c:B5l3:^§^,^^^•^TfeSMJE 
fi•??¥^T^i[I $ -fr. mrlBA # 15 ^ 7? « ?iiE«■C¥^f $ -tir ff^© HfflBII 

1 ©/x'i5^-yx y i/Talt-ll 1 ©MpM^1«-r-SXigc!:. 

IBH 2 © /N" ^ - y X y ->* ^ BIT IBS 4 © Ipil t:: MIB:^ § ^ T' « liiE 

2 ©/N'j57-yx y (DmMm^\'^m-r ^TMt^ 

^■Xm^i^-^h^Wm 1 ©jSfIJ^(i:H5l3ll2 ©MflJl^^^L. S^aa6ii 

1 7 
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i6 $ -fr . HfflB:^: § -9 7? ^ ^ ^iiE*-??¥^f $ -fr -S H?f^ © HUiapI:^Jgmffl x 

2. SfIIBliI?^^S£:^"r§Xjgtt. aiBlll*fJ;ChV*fcliHirgBII2£D^>f:^^'->' 
m^m 1 J^IBSjO-^Xi?/>?i5?-yMjE:i^i£o 

6 . SfflB*^JlIx y i/'tt, B9IBII 1 0fSfIJ^©x y i/-® -3 -^iSrlBII 1 

1 8 



wo 2004/031857 ^^PCT/JP20D3/012493 

:S L ,^^3- £D — ^ T afe § 

(ommm i ©/n'^j^-^x ^ ez-^ic. mism i ©^^•^s?->'©!l^lIli^iiJra$-fr5m i 

mrlBll2 ©^^'^^7 — y©mFlBll2 ©:;5-lRiK:j^a«-S/\*^ — yx ^ i^©— 

mMm2a):^\^ilzmm.^mA0■^ml>zm2(DmiEml2w■nw^m^'\t. buibh 

2 ©liiESTW^I&$-fr'SH3^©HlflBll2 ©^N-i5^-yx .>i/THlK:. 81116^2 © 

1 ©liIE/^°^5^-y©/^•^-yx y i/'iHfria||2 ©MiE^^•:^^-y©^^• 
iJ^-yx y «^5?)^H9iaill ©liiESiH9iBll2 ©MjES©-5-5©:^^i.^ 

1 9 
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t.ti^ MiE^N" ^-y tmt^(hfi\r^^o ^^fiF^t § x@ t . 

m 1 ©MiE/N'^ - y i^ig^ 2 oiiiE^N-^ - y^mmm kd^^^- ytmtzm 2 

1 0. H^^lfi^l*^J;D^V^/•c«lall2CDMiE-'^•:^'•-y^^^)l5c"r-SXigii. hTIIB 
H 1 *?J;OV*/ctttirlBII2 ©/N'^-y0^-^>f--9--f x*^IcJ;^^f*pn-s 
»^:^9 t3|B^©-rXi?/x-iS7~yMiE:S'^o 

1 2. H0IBB1 0^iiE/^•:^^-y^^:H^flBll2 0MiE^^•^-y©liJE»;^>^s:^^J^:M3S 

m^m9izmm(D'rx^^^^^-ym]E:^mo . 

m^^9 j;:iB®©v:^i5;/N->s?-y|iiE:^j-^o 
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